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Abstract 


f PURPOSE: To inspect a component is normal or defective from its image without being . 
affected by lighting unevenness, stains, etc. 

: CONSTITUTION: Featured images of predetermined density, edges, etc., are extracted from an 

' inspection image (202) and quantized (203); and weighted generalized Hough transformation 
which previously finds a quantized featured image from a learnt image and adds and votes 
featured point weighting by referring to the weight of each feature point by feature values of the 
image is performed (204). Similarity is found from the transformation result (205) and it is 

' decided to be normal or defective depending on whether or not the similarity is larger than a 

: threshold value (206). 
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m^x^&zmz^y^t, tt~tz>mmM/mm 

So 

[If** 3 ] gf$$ 2 ©HflittSc/B«*jfeC45^ 

T. 

im^ms) m#m2<Dmm®&/mwttmz&^ 
turn, 3 x -sr y ^iiiBs^ft^aiattsfi? ft i^a- 

&mmz&\iz*<Dft&m<Dm&itm£i,z^m® i m 
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2 

«ti/T««i#ais*€ttiab, ±es&3x^:/tb 

muz>ii7-zii)<D&m%L<D¥mmmz~>^x. ^n^n 

20 JSSi:ffi^3X-r!y^CfT'5o 

1 0 1 m ^gt 2 7 ©fin3^©ia««3e/ 
mm^mz^x, 

irnxm 1 1 ] mxm 2^7 <D®n&<Dmm$&/ 
mmzmzimx. 

imxm 1 2 3 m&h 1 0 ©af»se/a»^ftiw* 

^ 1 3 ] mxm 1 2 <dm omt/tmfi & fc& 
s*£&*flaKj50>&e-rnflL sues, sfesx^ 

J:E«B*tifia*^©fcfc©T*D, _hE¥J5«# 
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[an i s 3 an 1 4 omw&&/&fflsmz& 

[an 1 6 3 fl|$J6 2 7 ©ttn*»©S«aS/ 

jtE»ft©*SB«*s±Eft»B«§Hiarr*a 5 x 

±E«#aB*£3¥fc*sa 6 ±saa 
^«#aBa©&fc»jaT©ftaa©t;* 

X^y J: 0±Eft»£<JDS*£fM. 
[&n 1 7 ] m$gi 1 6 OH«tt3iE/»«^ffiC45 

&&<d a ^r/ u ©a&©?BB&*> 6 *n«i«&©fi 

^fc4#m®&£#££^9XT-y:/<h 4 ±SBJg3Xx>y 

##aB»©ftaj5©a*{«aaa*&«a*tt£ffi 

a*a> & ^as*ici v»T©snKs*fctt*a«*# 
®z>mi ut^l ±E*a&«^*fcttffl8ff 

«n 1 8 3 an 1 7 ©H«tt3E/Ba*aiCfe 

rani 9] ^sH«^6«»©H*»a«-en-e 
-nb a ^n^ns^Hb l ra ^wasa 

<h-T£Sg 2 X^y 

±EW® » t H-*^^ U 2 fSH &&Zf®0j] 



(3) ^¥8-6 9 5 3 3 

Mir»T±E^aaa<!)»aH«t©fta^*&H:ffia 
« * ±E»aja«!)a*ff ^«aa» -wn-en^aft sa 

±Ea*x=f j i»i6T*ft±Ea<Ka*fca:fflaa)^ 

±Efta*»#'&to-e\ cn&o±Ea*T : =f , j©»J6: 
aaa*fctt«a«raaa**»-&a8Xxy^ r i:* 
w ±Ea»*«+»*tft<&*-e±E»a©a*^*)ii-s« 
35 u •e©«noa^t)*flE)±Ei*ajfiit-toa*s 

afflMx-^4ric*& 

ran 2 o] ani 9©#^x-^^^ici5 

JtEa 6X77 ^© J:EffiB8»ff ^-^sratc± 

E^aj*a*&jDff»arsa*w^-«it:A73gaia 
ran 2 n ami 9©#a7 f -^^dt*j*t:*5 

±Eae xxv ^©±Effiiaaatt±Ei#as«*j»ii: 
±e»2 *fc(ia3»aa«^t±E»ajfii©a*© 
*5flea*tb&a*f*^jEaflrfiwjS3?-cfes. 
[an 2 2] ani 9©#ax-^flferit36rj*ic*5 

±Ea6X5 L y:/©±EffiKRim, iffiS^HBfca® 

m*&=?{£i"vvz£\z. A*;*-*£raK±E*i»jS[ 
©a*€rapjjaa"rsa*ff€?A7*abT/\7TO«r 
dne/N73Fffi©±Ewaa«©»>6-rst>©t© 

[an 2 33 ^aftoWAsnsaa^^u 
±ex*i«* $p&©&&£&aj bxi#aH«*&ri6 

jbEiM»a««:fi : J : fl7r*^at, 
±Efi : Hk$nfc4#aB*^»^&ns4*aaa^ ; E , j 

ft»aa«rticttaat-e©»ajSLRrm*.i:««#a 

±Ea : ffl:»aa»co*, ±E0ax-^^ ; EUrt 

±E£^&£awT*a»^ft£, 
swrsaaaa/saafi. 
[an 2 43 A*^aa«3&«ait6ns®«^tu 

±E¥sa«^6B«©«fa&ttmuT»aa«*tri6 

±E»fflB«sffffcra¥at, 
±Effl^*nfc»aB»*«aA&n5i#as«^qtu 
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±E#JS'r- 7jU;*^U©#«j£a*£JB^T. 

at, 

^^^upBiwa^fr^Sfti^sfcjia^^fflaftt© 

±EB#atf ? h^PffiOftey h¥fi£A7£&LT£a 
A 7¥ffi££j£-r*3S 5 Xf>> ft> 



±§Blf y h¥S?0?&ftd5nfcfel!>£:2fr*TJhE$ 
Ir-^ftl^T, *tl^nHfcfcA73Hfct**J&5X 

^nsA7«sisnfct> e> JtEWi* £fi»«$f* 

[MM 2 7 ] ggM 2 5 S fc« 2 6 ®IMtt£/'£ 

fc^T±ESW£. ±Etfy hTOfc^A&n&a* 
CsS^J^2 8] SIM 2 7«)BMi/^^i;^ 

©ffl*£tr&ft£MT*£l 2X^y7l;:<fc9, ±E& 
[000 1] 

[000 2] 

[0 00 3]BlAKtHTiBSiib, lie, 11 

qxnm.m i a, 1 1 do^sa^si 2±©s« 

1 4T*T£Sfr#££lmJSL;fcttSl 5fc&*#. d© 
Mil 5*UfHll 6&T££U:£T2jtffc <A^- 
Wfc) T£. £©2®fl^JS£fr7fc«e>©L€fHIl 6 

(J, Si cic^-r.ts&flMi i at i idti:wa 



>iBtuo. zn&L^mi 6-?2mikmmzfT 

O. £©<fc?fc 2 tefls&g£&@ <K>^mW0. 1 l a©^ 
fcfclfiU *©*§£©###&©J§2«#F?r£©t>©J&>£ 

4©{t2r£^8UT, L£VMI16£&£T£n 
tf&<^ £<©££gjt£#5. b£WI16©R£ 
&flS*t, «*lla, 11 b©Mte2ttfcb£#tt 
im 1 Dl:*tJ:5l:. *3le©£JBmi l a ©#(*#> 10 

e»nn, rni*»ag3*fr©£fc©fi£«e»3(t. mi 

X L 

k ■» i i - 1 
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[0 0 0 4] £IC» «*©iS*jE«ftttBiCJ:*ttaE36r 

> K£ 2 2 fcfetf *£®*©«&$tt& 
Mki (k=l. ••*, K; 1 = 1. L) &@2BICiK 

-r^^tc^ c:n&a»v->tuT»»r*. 02 

C 2 3 *©£*•>* > 2 2 

*««2 4€iEJ:BI^6*TI«*T3taEU ***jfit 

[000 53 
) (M.i-Mo ) 



/( S S , (Ti^. i .,-To ) 

K = I 1 = 1 



2 s s:'(M k ,-M,) 2 )' 

It = 1 1 = 1 



CilT> Mo «fifl^>l*^2 2l*3©MWM. T 
o tttt3lEiii*^®fi«2 4©^€fSW©»ffi¥^fiT* 

fiTS^ttS. C©ffiH«Rtt. iftfil©*7-feyb« 

ttictt*£Tfc*tf. «n^jK9i&fr©SHW©*^- 
W&ifi&M&K:#bT, B2Di:st«t5i:Si|i«S/t 

j&ggS&bTbSK Wy£©IHH£fc*. 

[0 0 0 6] MJKD,ko\Z. mW&£&*9&T&± 
"Ctt, £©J;3fcBtt4Wfc£ffla*rSj&> (Hftttaffiffi 

m) , *±tfB«*nfcH«#a*£©«fcffl^s* 

LTH 0*@^P§©6 3-22678 5*1 H 

■?■©«&«:*«*»*«&. j£#offis©att©tt 

©^tt©ttHss«ufcift«#ai5«*»«is-rs. 
T««»aH«i;:*i«®«fcwt. iztf*>T-*a> 

[0 0 0 7] affittftfift. 
T©»M©#«£®*©fcafii:i**fc©T**. & 

©¥J5flsa®*©ftafi£ LT£ii/&t)©Ta5*. 

aj#©5fc&&£il5tf>3£:^ w, (r) = a/r i 



t&<, xyv&tt«s[Hi»*an"r4isa?tTs. it 

ifiVmt* «8©ffi«l;:*yf &®££*5 
fcSW^SWTlMtttfcStSEbfci:*. &}0©Xyv 

flfflT©*©E»¥i$£&H&©ftafl^bT£ftb& 

^©fiS+fc©®*©!* 5^fflKW*EB©Xy 

^^©tf&^ss <2»yjwo tbrgajsns. 
c©»a». naic«t*xsr5?©j4wn^»or*>* «t 

[ooo8] att&aa&£tt3ttaiiffti*. s^c*' 
«WftiaaftaT*o* *^a£**Tt»£+#fc* 

©a^s-Mfrfcaa-rscifcjWibt*. SfcflMtta® 
*£te*Mtas«Ttt, /-f XK#-r*a£g , fe£fcD, 
y -r xtco: o iass^iWi«nT^T'b««»aTf tttt 

«W»att©«6o€r*«^vs. ^©«lc, &H©M 

3&*eaitasttaiE* rata: ificiM-r* eta. s& 
40 ^ffi»waw«©»aifia**<fflntii«aaE^«s© 
[0009] isa»awwfffi*«ttfv?/5 i >^*j£* 

ffl^*fc©tbT, B#S&BW4- 1 7 5 8 8 5 T- 

Kft/\7«iftrc*Jtsiiift»aaiR3W;j j&»HKfisg$ 
ntn*. -© r-jK^\73C»tfe^«>ia«#asiR 

t^F^iB, »«^B»TJisi»cia»j*ns^*tta© 
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9 10 

&t£®mmmz~D\,*Tftm&&mi}iTz>. ^*o, &m lzxDmm&w (x, y) t^Tofi«jii7H^x 

®H^Xvyi?il&£>^£\ -£-©Xy;/®&^^©&X c , y c £0 5 iC^f £ 5 \Z. ^£raT&£7 

?> ? £aVr&j& ©&IIi3l£S#iU ftWmm ^-^KV—^yV^ 3 4_t©x c , y G CO&gCOMiCl 

■£©MM <#8®> ^t^SSS tf. A^t^UT#JHx-^2 7*©±TfiD7HUX 

£B«*>&Bfcf*. 2fc©* Xf^/S2T, mtRZft £JBlcK#£U 7K1/X££U *©£»;£ tt£7 K 

fcfcaj&KatUT, ^f^'J, SftWimz^mT—y U-Xxc , y 6 maAl/-^7K3 4©x« , y 

2 7 tisXm-f&olZ&ftmmfi ^y^y^XtV 10 3 4±fc#IHj&©igHtt©*30itt (ffitfl© 

ffi©W»j£0 ©#1Ba<#»lj&£j@j&£t"*ffM^ h Ett3 2©Bj£. C^tC^bT^Ci^MS^LTfl 

)V (r, , ai ) , i =1,...,N, (Np i35b, 3 5 c 7+aAl/-^7 W 3 40 

«#©fi*tffiS(Cffi<tHKftA7$«©S«8l ^3 5 b, 3 5cj&JIBSn«ISI: t fig* 3 5 

[0 0 10] Xf*^S3m #Af^'J, l&0T«^3t&5. *ttlyyH*3 2 ©Xyj*« 

^ftio$nfcMi^>^g)#»a©»mH«[S»tti u #g*px v vmm 2 s ©i y s?« 2 9 £4>& < 1 t> a 

m>-fcfcA7g#tefT , 5. HfifcA7gft©3Sffi£3 a? 30©|/l&3 5a, 3 5b, 3 5 c \t 1 O 

©KMSXy^iSflfcS«tt?)04*#J!aLT^-r, S ©3&£3 6T3Sto5JlttfeS. C©^^, 3*£tt 

ifS@fgi2 1©X^®« (S2p&g*M) 2 8Kt #f# T&<\ 3 2 ±©Xy 5?jS0iTC»l/ 

©ttJ&jSfc^T. tot, XyS?K«©|*m,&l;t|6$|Sj& TfrSJItfcJcD, 7*a.Al'-*7W3 4±©#J!a 

Tfc^T, ^iDX^fimiTftO* $1 £©^fg£©iWt*, AM3 10^2^2 

J£££WiXy v{t&0T££o ftoT* Xfy^S2 1 ©fe#£^£tCl^— Np IhIN— 

Ttt#if-^2 7cit &&£©&&& fi ©-r> ^©s^Eit a^asijasne^* 

=f v 9 X tig \Z tix y >?,&© ® 1 0>&iM yf'^Xtl #W A fcf m 4 * ©&H 3 7 T^T £ 3 *> n, ^©# 

pm 2 9 o^ia« xwajft) Pt ©fttfessstifc #&e> *5ft*sct*JA*H*3 i*t©#j»j6&h 

7FUX (r. , a, ) , i=l,...,Np (Np JiSfrfE 30 *J:^^ia«fc^rs^O'fffiFO«^^fe©m"r-5^ 

o*D4*a^ft) *«7Huxttt«ttt$n5. ^ tt&s, 0 #*&©*§£&, 0£m#£0©$s 

lw»rSX-ry^S3T©ffl3atra-r5. ZC~C&& 7 + aA^7K3 4li (xc. y G ) 02^7cTli 

LfcHA7*-*fcL A^®^!3 l(C^tt6^#©fi[@ i^<, (xg, y G , 0) ©3#7C<hU =&0iC^bTN 

(laiea) t$»^>, »#©fis»£mfiiiafiSK2 ftoMsts^tcio, fi^e-^tms (x 

8Tttfcft^bfc#^ (SffieSRKjjg) ©^@, ( ' . y G 4 . 6* ) SSffl-T^. ^LT^Oe* 

^>^T^b. ^©ly^B»3 2©#g* (^©it3S Ji± 1 0 ° t^m^tU ^i^TM^/MJ 

Mtt (x, y) ) ©X^yi^#Hf-^2 7fc» 4? *Kl^b$-&ntf 

ftiznrzm m&m) ^snot^ ^ coo 1 2] ja±, A5^-^mi©7*aAv-^7 

;i/2 7tc*&^$nTi^ j e©^®ffiic^r^s^7K u-r 3 4±&&mmifi&cktitx&7\iuxxt * . y« 

(r. , ai ) £l®~?imfrtiVT* JK"F©7H * . 0* *(Ox t * . y c * ifi&m&to&n* 6' Mb 

[0 0 11] fi«Pt©ifi$*^rSiJ&:«. B3«|>©Xfy^3Tll 

xc = x+r* cos <oi + fl) -©^A^M^^^xrfUrt©-y->y;Kc^bT^fH 

y* = y+ri sin (a\ + 6) U ^©^Jf^U ^i^IMMl, ^^^r" 
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11 

^JtiDU t?*oa*^*>««a©ft€^<u -en 

COO 1 3] &>±<D&5ttjm\Z&vT* A4)Sffeft>& 
ft<&nafc4#aa«£, WH«**&1#&n56*iaiH 

x, aK-KftA7se»m»©7+i/»V'-^rK± 

a*tf$£Rtf&*-*£fi££i±c&*ft>. &z>wtz\n 
o«*o^aT?w:> #aw]0a**ti**3«fctffcawj 

[0 0 14] 

^i:^uTit gipH«*st§6ft*fc4*aH«ic*f 
bx, *sE«*«wctft4i*»jfii€atR , r*c*ttc 

ReE>£fiH«©JBaw*&. @ft«K#ajSLicStbT*>a 

bxa. »aawa«*j:^y5 i >^i^bx«fco^ 

£fc#bXfcL «Faaffl3SR*J:^y9 t >^C^b 40 
tOO 1 5] H6fcMEA^->OiB««S^-r. 

tti*. =f3wn^cj:o/-fXi*»*«afibfciB<fct 
A^->c^bTffifa-rn^0e^*tT^s. @6E 



#^¥8-6 9 5 33 
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T»*tt€»sbfco, Bab&o-r*»&icHafcai 

[0 0 16] C®£$<DBftl*J:IBrM&0ft&€H 
0, H6fc*bfcJ:5&«««w4JV»T» SH9IMW>-*> 

[00 17] 

is*^6ia«»a*»abT»fsa«*»ix7-!yy-c 

tt, t©»fSH«€r»2Axy^Tfi : NbbXtt : FflSft 
©S*Sx - * £ JB V* XS6 3 X t* ? :/T3R«&XM«Mrt> 
4#a/£©M^£^£it#bX:fc^ fOl^ffl^T^ 

[0 0 18] Se3A-5r!yyCE)fi*W*Sffilflgtt, A 7* 

*»aia«©fcaj<mafflssai£. #sia«fc:*rr*# 

©a*#flxa#£5AT:**3a#tt#jE«fcffiw« 

s^bfc aH»*fi*ib w ^ r £ t a 7*-*£isk 
4taiaa)a**j««si'r*a^f5r€rA7«ttbTA7 

#!BA:7¥ifi£©g#«J*£fToTjfc«&5. 

[0019] i oo»aia*ftic-3^T»"*i#ajSt©a* 
©£5t£*©ftaj&©ftTjE#flrr*. Mifc©^®® 

^Tf^aiaatbxffiwitaiiiasisiBu 

:/TiEJHfcffiHiStg £frl^ n > h ^ X H J: 0 

/hs^tisi A??^ftaHa£bxM»aa 

S^ittil, ^3Xx^yT?a^#HRibA7«ttiK 
d , »j©fijgs©^sa»c'Pt^x, -en-6na*ft€— 

*rrajgaa«* # n#©i« sfT 5 . 
[0 0 2 0] #a®&©fi^m. 
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{tm&m^zifi* «»©wiai*o4iaiB<»(c*tt«» 
tt^ea^ttaBfts^ft. -£<BS ; NtttaH*©& 
[0 0 2 1) coRiBO'b^no^m #©fg9! 

[0022] fia<o*^u©igfto^waft^6-en 
^nffiaos^ftfcaisafc**, S3X7ytpm» 

[0023] ^©^^n^m^^ii^^^^^rr 
ffiiswtfts^^o&tfni, ®^a, * 

[0 0 2 4] re53fiffl©Stt«/BaSB£±fttf, 

a©#a£»diUT#a®a££j*-rs^a* #ais& 
^s^ft-rs^a^aw-en. ±Ea : His3nfcfta® 
ajwaaa^uMM-sn, sftais&^ticfta 

-^Mtuceissn, ±sa^#amaic^^ 
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[0 0 2 5] cKosswroHaasE/aafflMT 5 -^* 
ri£aacj:ntf, xjdWHWitt^tut^e 
n. ±£raaa*>5aa©^£afttLT#asa& 
s^at, JzEttaaasa^-rs^attfa 

sn* ±Efi*fc2nfc4$aHajwaaa* ; e u k 
§A^n, ±£5?fcttaaa*5*©&aj&©ttaa 
£*£:ft«>s^a#Ktt&n* ±ia#a@j&^£©±ta 
fta^aa^Hiir^a^afi^^* u ten* e 
n, ±(B«#afi»*^6ft»aj^©a*s»^-rs^a- 

^^uicEaatu ■t©#a-5r-^^ : Euc!>»ajafi 
**w^r, ±E#aaaKM-r5#aaff*fToTS 
*ff#a«i«sfctt*Ba«s#5fi*f*fraas cram 
go aa^aawt&tu ±Ea*(*#afiiflg*fcttffl 

ftaraoto&^s^at, #ara©a*^te-&sft 

am s & \m&tt%tt&& t % x =f p^^m^M^a 
a? «ffi*fcttfi*f*€riaai£t©^as*«is¥at> ± 
iB8E»*«^i6ft8e»&^fl:*a&T*-e±E«raom*^ 

ajfit-t^ffi^^ax-^t-r-s^at^a^sn 

[oo2 6] ^s-r^#aaa«'y->r;Ko^7c-fe;n# 
a <&tt&a*&$is&a«©££ft&g©&a) ©tfe. 
^$j^eft^sn5»aja©a*s:*«)'5&«)t, w 
«faa«<owajaofiam»iESffv^ &*h&&©# 
afa^fcrs^ssafcu -e©a*KS^^ajfe© 
a? s*£»5rr*. c<D^»ajai<!)s*tt. &&a&tc# 
msn*. ;:©#a£©s*tt, 

mkm % tz ttffiaa t-^'j t * ^ =r u m 

■e©a*©sai^aA^4$asa*^3bii-Ta^u ^© 

&<&s*T?4#a0a*^*ye:*ff5. • 
[0027] ^ni:i;D> aw&fwa-Msawfsnic 

40 5&»o»aja*eawtawu <»a«»i a 

[002 8] 

^2 0 0t(C^t^^na. MSWfiDKWTHU 

w©#at-rsm*«fra««ffttisist*s<ti«*f*fr 
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mm*. &mm (m^2semm) 

A*$n^i:t5. fS#»^Xfy^l 0 2T 
>r U >^c«t Dfifl^»SP©»mEffl-Jliii» 4 5 *t 

;£lRl£#4 2*>6tt, fMBia (lyyB 

aima) 4 6^¥fTft^^-rm ©®&4 
xy5*icsaca&-r*s-c©ag« osit«ffi«) 

-fl£a*9&@&4 9, tt*tWM©#a2r|fij©HaKH:*> 

^ii5o«$n^. cn£©*H8iS«4 5-5 
0©«m^tt* «AtfB*S»MllB6 3-2 1 3 0 8 

sntkm mm®mt&m&ntt} , b^@#^b96 2 

- 2 1 3 0 9 3*ffc« rjSftfiaiAm^J . B*@ft 

mm 62-22678 s«*« rsa^aiAmssj s 
fc^anr^*. ^n^#W4 5-son 

tttt&iSB (--T, t^>r-; ^3>© 

y ^©agsas «t tfx ? 5;hb £ ^ © ± 3 a 
ra«afca©ai^ *«£©a^ </^->«*g-rs* 

[0 0 2 9] #I£UT, H6£;i;U&&£/t*->©B 

^ic^lt, aiMfaT&$-t?nf n^jfiiisasttffl-r 

$nssiaao2^a»a«cwu 2^«»e^n 
sss (-tfn^DX) awa<z>a»ffi3&<3efc-ra 

3. HK?zs7>7 4)W* (G d,y, a) = (1/ (2 
*o*)> exp (- (x 1 + y*)/ (2a 1 )) ) ©2#& 



(9) ^¥8-6 9 53 3 

JS 

coo3o] @9 A-Dtt^n-^ttge B~E©£t§& 

*6-en-Fnamb&'tfD^oxjfeiHa*^-r. @9A 
-D*©-#±®»aaattojo«/h$^JH^T, $im 
aa*«K<«*^iaiMftjt}WiiifflT§*sis, /-rx*> 

fciiiUTbSdCtlCfc*. H9*t»©-#T©Ha©*fr 

aHatta^#vi«^-c, ^mimm<j^x\z 

JO [0 0 3 1] fiLh©«l::, £7cTj(ro8?&&©g&5 

&ql7u->5i (as) c«fco-is«3i*n«. £© 

<fc5tC40©g*^ <^8^©4 1-4 4) ICS"^ 

n*#5c*feJH*a*fflfflr*ct(c«fcD. j^xmm 

fit a*. ->x7aosms±, ^*i-^to-a-T*3at% 
a &n*#^;i^a©-«£«iffl-r*. 

a? [0 0 3 2] ^IC. CT^aAttBmttiEX^s;^! 
0 ^^WMXt^I 0 2t#Wc 

aa«fc©wi*aHat:»i/T, ^wfti/w^/^ 
-jMiflESfrs. re-?, #a£». ftaHa©**»e> 
#*©ttH£«ttfc£TH*j£©££*r*o, WAtft? 

ait, -t©-rna*»iE'r5fc»fc:T7-f >a»€ff5 

[0 0 3 3] £©&««£ LTtt, Tjff>^T* 

ttaaa©*T2ft*wtt££W«ia«£u 
<*waa©tt#) +©»ajat»iESff5a*a®jiS[ 
<#R£) tewzmfetz. £©i*jE*fT5#*aj&& 

iaefimaaai:«»t$s»£^aa 

*©«faja©»a«&-r >r^xt tx^ir-^ 

*fc*»ajaa*wttft*oT^feti©T?. wtt^a^cra 
^>Hfif4wTft<, «©-«ft/\7seatig«t i 

Tabs. 

[0034] z©-»fl^\7SEaTtt,-^s#asia© 
ft»a^©»aa*«#ax-^©i*att-f >f^x 
t-arst#. S4©^<ti^^iz-gtb^4#a<i-f 
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T. 

[0 0 3 5] #|»tti:LT#BH€t>0«^fc 

H«#afi : ?fl:xxy7 r io4(c*3iriTv aaf* 

#&£F (u)tU »fcS«^aSG <x,yh 

G(x,y) = (F(x,y) -F.i. /R) XI q 
O^G (x,y) £1,-1 

5 y 2 U>i?T**. M^-itmts R/ I , <b bT£l£ 

mourns (*x^uras*®K»*) *6«5«)^ 

£fc * -£T^fcte£*& £ t iri A E h&mft 

CO 0 3 6] Illf^^M^ffl^lE^t^MR 

[0 0 3 7] HMtXh^7A^H (k) ,k=l 1 

error (I « ) =2'Vt(H (k) -H (k)) 2 

[00 38) E nn> (1, ) = (!,/ (nR) ) [1 
- ( <n + 1) / (n-1) ) (J'S., H(k) ! / 



(10) 1WF8-6 9 5 3 3 

18 

d©E« r ,., (I, ) fc^/MCf-SI, S^SCt 
Kit), MS^fcl^Hfc (fiTfbii) ©#&$5a£ 

[0 0 3 9] MIC, fer? UT, 
I « * £ (2n) 1/3 

tit, gM^fcl^JHfc (g^lb^) o#fe«BB** 
0 5T, tta&CfettSn&^SttaffiEIia (g^t 

jm? mm e>%m^&®m&mz&&mtxh?y&$:tt 

&fi«IEK£j&«£«E-rs©T. U 

hi nc^n^Dx*#aa^ (^D^Dx^tti/ 

6i*&DKtt£#*IW>a£#5 5 bX h^7A 

[0 0 4 0] ^S#a^ES*tt3EX^yyi 0 6Ttt, 

s»ajSi»c^-r<&^B^aA4#a«tx h^^A^*© 
«»3&>6> *»aj^cjtLT-?-<o#afl!>s«^-ra* 

# ffi#l<Dj6) CDIS^Jt^R (=JS£/M) ©^/JxfcJfcW 

lipt'D^nx^ <s wet-am^) 

1) iin?uz&<DMfrftm^. ^©ft^CDtt (tr 

2) 1?P^p^^S4*aJiiEH« (fo^DXM 
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§U ^©i?P?PXj&@&©i?P£PXj&£g2pi?P 
j£3l£©&i?P2P;^Uc, ^&e©ifP^PX;&ffi* 

»*oa*fiwi ( i = i , n, > sft#*rs. £ 

&S#®ii, &$i?p^PX£Jti£ic:fctt5&-tf 

P?PX&©S#©££r#JOTi?P^PXj£&Np <tfc 

to o 4 i] saNfcH*©«fc:B^Tftaffl©#tftf« 
Ami 2A»MDfcw"r«t5cfe-3fct-r«. si 2 

B(c^-r<t-5tc, £$#<$*&att (WD fclfe+l/r 

nast*. ^©tf&ogtf/hawa^asMP* 

ft©«££H«tum«*fctt#ffi©#tt©ffi 

©a»aj£©»a®tt. s*««€^A5#a 
fi^sfctt»#owa*4^.*»aat-r45. 

M^l^t^l^iwi (i = l. N P ) |» 
[0 0 4 2] £fc. fflffiijfc&^U-^j^tfX** 

-v^©*aicj;.oa»»aja€}S3«**c tick o 
^a&a*wt©»attt5&cii¥aH*«£»5fi!-r*i 

LtfiTtZ. ttS^*«DCAD (Computer A 

id Design)r-*£^J&0, ^&aS£ttBr*B< - 

cADx-^30«ieaffi)EL,fci*aja*«*i/T, 
*©a*ft)££ffa2:ticj:o, «toa«tt»a^©a 

[0 0 4 3] S7WBg7-^^T7^1 07T 
\t. 01 2©Srg©#£ 

«M*) a&C* (xc. yc ) £fc£U Xf7^1 0 
5T*ft&ft»ajftP i t©fifiM«€ftaaa3H (r 
i , a, ) <i = l, N,) £JH^T*irr*. - 
ttfc©#a£P ifct Xf';yi0 5fflil0 6T^ 
«6fc»afi*^ >7=!y^Xi:UT, *©ftafi£^rr* 
ItftjSiOiiK (ri , a* ) tXf^yi 0 6T#» 

j«-©»a&©a#wi tMr-^6ii:ttttt 

S. 01 3-eht SRMtt&ftTO. <K ©©Sifn^p 
X£ft®®8 5 2C*#T*#!H7 L -7/W6 la, 6 1 
b, 6 1 c©«J««**-r. t*D^D7^»5 2 
Tti, 4#a&©1#affittl©*Tf»D. IEoT, ftx- 



(11) ^58^8-6 9 5 3 3 

a? 

[0 0 4 4] H 1 4 NflOftaBafcttfSMBT 1 

-7;u6 i©«f^r. tiaHftf <i) $#m 

Mlo(l), It(l), -H>T-^Xi:tT, ^©ft® 

tt*^r-r*»aja©ttfi«*ta*«a (n .<d, a 

i o(l>. w» o (1) (1 = 1. Npo(l))) , (m 
(1), aii (1), wii(l) (1 = 1, Npi(l) ) •»> W 

ji/6 n (k = i, n) .t#a*ai»(k>. i.ao- 

J0 >7 ? yirXtUTfl[Bfl«45J:tfa*«» (r 
io(fc), ais (k),wi»(i) ) , (rti a ) , an a 

), wn (k ) , •») ^tupnttttsn*. #ic, 
ftas«ra©a*Wi , k=i, n^^u ft® 

d©»aa*^fc-&i8isK:^Jtsttaia«w©a* 

£m»&»*&K:tHsTtt. B*S^i¥4 - 1 7 5 8 8 

20 fc<t3icaaB«**sft)Eu ^©#a^m^£, #a 
a«i«a*©^a*©>i'-c-»ft:A73Efticifflrs<t 

[0 0 4 5] £©££>rf, H7 4 I <Z>¥m&Aft;*7- 

o 9ic*^x, ms©#*BBa£*jaa©¥SB 
1 1 otii wn^©^p©^tc^LT. ¥9&aBa 

[0 0 4 6] l^tHRft;A7^77^1 1 3t 

tt. stfi*nfc#6sa^»aH«©ft»ajSL (x. 

y) icttLTKT©*^ a*(*€r-«ftA73aftj8i 

aura, 3i*tt#©nttte3g»rt©^©*3&<»at 
cfc^o &»m»m3nT^fc^&fiiga*>*& 
a. ^^r->b*fls*»7U-trs. tte-rnaiEsa 

yaa^-if n ^ p x 5 ic^^^ms^tty 
n aa«a©aa(=J:o, fig 
< Lfc^sii-aicaauK fieoT, :cm a© 



(12) 



^¥8-6 9 5 3 3 
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22 



#jS (x, y) (Dftmm^ #JH^-y;P6 ltttttS* 
x' =x + sXrx cos ($ + a) 
y' =y + s x r x sin (0 + a) 

^T. x' , y' a^SBTISl*©^«!l$n*»ftSjS 

<x' , y' , 0, s) ©72*U0 



Wafil-f >xy^X(C*tt$nTti*»fSji§il£iB (r, 
[0048] 

■ (2) 

A (x ' , y' f 0, s) 
<x', y', 0, s) \Z&\fZ&m\i7>b9yJxt?- 



0, s) :=A 



2? 



A (x' , y 

[0 0 4 9] &±©fflJltt, dfeitfstliLT^WS 
^^5+10° ©^tblgffi, ±10%(DW 

(x- , y - , a) ©ait^h^7A&#i*i-a«^ 

[0 0 5 0] S«timfy^ll4T?lt £JLfc©M 

^aa (x- , y ' , 0, s) izttvx, m±mmz 
[0051] ^araa^aisxxy^i i stu 

W (k) =MIN (S.k <k, m) ) 

-MAX (S., (k, m) ) +c 



(x' , y' . 0, s) +w (3) 

&&©^>:/j«&&£m„i, ^&&©if>:/;ni 

\ S** (k, m) , m=l, M,k f ^& 
S.. (k, m) , m=l, M. ( «« 
3*2&J£&<5. £©£?£, SktHKBfcKafUT. mi 
5 tC^Tcfc -5 £&q D n©M&&## 6 3 £*mfi©SMHffi 

fcJft©Sm&#tf 6 3 6 4 £©P§ 



stiT, &&©&«&, •o&o&&*t3& 
carrstoMfcw (k> » 



cttW (k) ^ot&^ct^^siflrr 
c©a*«»w (i) w (n) ta, 

e ii -6i, ©^a©^y^i:»ttsn5. 

[0 0 5 2] «»ft^MXf5»^l 1 6TH &® 

sa*fiiftw (k) ©*£i>«jfcBJiKft#£;bi*-s. 
*?\ ffi*#ftW (k) li. ^c#S©ic€r^liirv-r 

^>y^n^o ^©sH&afc^b-a-sfT?**. #m© 

Ac c (Nc I x ' , y ' , 0, s) 
= ZW (k) A (k | x' , 

(fcfc'U s^Nc fS©*gfo) £fc*ffiSiaJWRfct:x 

h^7AAc c (Nc I x' , y ' , 0, s) £giiiT 



(4) 

v>T©«sjRffljp»*-rs. --t. ftijf-rsw <&a 
^ttASft&fcaaafcau jekttftHttt^-rs- 

IttltA^aejftOStttXhy^ASA (k I x' , 
y' , 6, s) tU ±^Nc fiaTf»*^*>itr5fr 



y' , s) (5) 

Acc (Nc Ix', y' ( a, s) iC^bT, fi^c« 

mms (Nc ) sjjtau -ensswajfiiaN, <n 
f*9©#a^&©ft (sm#a^t>^a©m^&©^ 



(13) 



-69533 
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(n c ) £#arrs, bps* 

S (Nc ) : =S (Nc ) / (Np 

tfttzh, zriN. mowm ttez. 

mtttt&S** (Nc , m) , m=l, ■«, M.,tU PI* 
D (Nc ) =MIN (S.t (Nc , 
-MAX (S. t (Nc , 

[0 0 5 4] 4*SS&tt7W£X-5rv:7l 1 8TfH 
D (N t ) -€>0 

co o 5 5) HT^ft^at- ntf, £s*j£b£vMa 

85*>&B©IR5*ffiM I N (S.b (N t , m) ) £3f6fl 
0>K#MMAX (S.« <N« , m) ) tflD^Bfcgtjrr 

[0 0 5 6] $t\Z&&&mU2 0 0 ©aaatfc^TRW 

T*. MEMA**^:^ 0 1 tcM>T\ &3£iifgs 

S. ro^ftBIStt. ^WSagTfcT&tt ( (8) 
*. H*»«fi : 5NfcS»»X5 1 y^2 0 3T, ^Siget* 

attas^fcMtffTbn*. fffl^ntc^Mi^ 
4b»aH«fc»bT. M^^-^tA7^x^^^ 
2 0 4T, ^^atccto^^nfc^aa^^is 
j=wajfifi*««j&*#tt$nfc#flax-^;P6 1 &m 

1>T, (3) a©a*f*£HR^N73»£fr5. 
[0 0 5 7] SHHj£ft£Xx:y:/2 0 5"Ctt» WJfflS 49 

ic«ti5ft3£an&a*^to-&aN ( *fflv>T, (5) ^ 
(6) 5S<0ftuisfT<^ ^smMss, &»mr 

b £J8^T\ S, £T\ S, <T* 

£2O|gi&0l 

C©aM*tfe©3S2(!!)MB«C:^^T* 01 7 £ 



(N, ) 2W (k) ) 



(6) 



StLT, S„i (N e 
(Nc , m) <D&jtt<Di 

m) ) 
m) ) 



m) <7>||/J\<i t, S n g 



(7) 
tbfcK HPS, 



(8) 

[0 0 5 8] £fl«!>¥SiB«£ArtLT, ^W#®tS^i 
flfeUXfy^l 0 2TH7TOftatHaK:#S»aiS 

o 3T©&e/@e/^^r->i,ajE3atffton*, 

*3ff#a^s*wttft*oT^v»o-e, 
jEaftffiHiCTfcfe^awtt^a^KTKcatr*. 

WAtf. Wi (k) =1, 1=1, N r (k) 

s. ffij5-rnaiEsnfcw»ais«fc?fL-. 07^0 

[0 0 5 9] IlcMg^©^tXh^7A^ 

u ^-©»^6»ajsi©M*sifc3i-r<5. wt*-* 

x. ymmmt. train f. fcajM#w©*ai£tt*i 
-r*. sj-^v »io»aisftf (i) ico^rtt. mb' 

x-7^7 1, ttftttaj&KWT ( (x. (1), y. 
(1), f t (1) , w. (1) ) , 1 = 1, Np (1) ) 

&&iau mwoftwimmf (k> Kt>wriM-©## 

ajftfcO^T ((xi 00, y i (N), f 1 (N) , Wi 
GO ) , i = l, »■, Np (N) ) ft#JRx— ^;U7 1> 

[0060] ¥Wftmmfr£t>nmwi 1 otcfcits^ 
swaHa^aiA^y^-i 1 n^io^t^ 
t&s. Rttta-rnttiE^dnTtfsftaisttK:^ 

s. £©*£Bea0tto, z*r-)vmitm stilts 

sea. xy-;uxflsett7y-trs. e^Tn^iE 
»CT6fi^>y<x^igAUfceaK:»i/TW:, aai$ 
5. ffi®*rniiiE«»*^86fc^aa«)Wfii:*:*. 

[0061] xf^i 1 n?4dctfc*s«pa®«* 
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3 0 9TS#tf£IE»fc*WSd*fcfr3. -^f-y^ 
3 0 9TH #0, ^X^-Jl'S, #j& (x, y) 
bTaTc9#lS£fT5o (x' , y' ) fc^WSft 

i (k) . i = 1. •», Np (k) , k= 1, N 
{&m&&ZKD&m : wi (k) , i = l, ••*, N 

p (k) > £¥^®m&£m-<Dm&m w +x. 



(14) #^¥8-6 9533 
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* (k) , 1 = 1, ••*, Np (k) fc©M*tf€riE«fl2lB 

p8£?t?. c-t, ¥S#«j&»»ii0>. x, (k> , 

yi (k) TKU-Xte, ^ttSflSIUtefta, X^-Jt/ 

bvzmmrz* =f>mnv*—9 u' . y' , 0, 

s) fc3tfr*S*#*iESft;ffll8«««:A (k I x' , 
y' , 0, s) t~?Z>t, 



(k) , y' +yt 



(k) ) ic$*&2s*&aeg> * 

A (klx', y', fl, s) 

= 2 (w» (k) (f. (k) -f ' . (k) ) x 
(gi (k) -g' . (k) ) ) 
/ ( (Zwi (k) ) (2 (fi (k) - f ' . (k) ) 2 x 
2 (g. (k) -g' . (k) ) 2 ) " 2 ) (9) 

' . <k> , g' . (k) ^n^ 3K-en^afi3g?>j©¥J^fiT*o. 

f ' . (k) = (1/Np (k) ) 2f. (k) (10) 
g' ■ (k) = (1/Np (k) ) 2g. (k) 



EttMnt) i = 1^6Np (k) ^TO^faT 
IfcZtlfrA (kjx', y', 0, s ) S 

-«gflsA7S»*ett^7^-^^na <x' , 

y' , 0, s) C#«Sfcfc*h5^AT&SJ&** £ a? 

*(t€riE«fl:fflre©s^tt. (x' , 

y'. 6, s) t**f5jE«ft:fflBaffi»»# < t«:5. 
[0 0 6 2] £TF<0A (k i x' , y' , 0, s) £3t 

ftfta©A7^s»ti*iw (k) Atuasns. 

CO 0 6 3] ^fia2 0 0C^T^ fSlO^ffift 
*>0lwfi*#€fjESflrfaUW*Xf-yy3 1 0T (9) 

Contrast = R/a 2 

*fcA7£&£fr^W^-^££/£U 3>h7X^ 



[0 0 6 4] fcotKfcfctt, ¥m 

wmmiznvm i iz^ vttm&ftz-m: a ^aau&f? 

fc®«**»iBtt£#U HI 7K^Lfc2#tf*IE&fl: 
[0 0 6 5] $3 0>£jgffl| 

A7¥ffi©a*##^»i»^t:S^<tt3iEO«€H2 

OT^Os Xy^tLTCDliSfc^A/C^S. ^CTtf) 
X y < ^ D * □ X&fc 

Ig-T. ^n6©H««flS[tt* A7«lftlCi3^T, Coarse 



(15) 



^¥8-6 9 5 3 3 
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Q=(((F k (i t y).x=l,.,D.),y=l,.,D,),k=l..,Nf) 

&fc*U N, ttttttft. D, XD, 1tmi*&T! 

[0 0 6 7] sBi, m2mmmtmm\z. xf^io 
ja<oa*ftft«r*. «#ii#a&©£*wa&#i:a 

Sfc. R«rC. S?i*ft*Xfy^4 0 IT 

ASfca«M«M*jrtHu ^n^^a^ctt^-r 

[0 0 6 8] dCDS2p#^iS^tC^LT, finF<8J&3£ 

^©^I^M^^Xf^yi 0 4Tfr5. &ft 
WkC^l, #aAd,y) tc£tt£#a<£Fk(x,y) 
^fi^ftW^ft Iq(k) rm?{tVTztZ<D®®m$:G 20 
k (x,y)tt^i, 

& d, yM (Pi (x, y)-F. » . ))/(Rl )) x I, (k) 
O^Gk d,y)£I« (k)-l 

fc£U F.i. &F* flOS^fi, R k ttFt © 

[0 0 6 9] d^T. ^lif^fflMXfy^O 
2fc*S^T. G* (x,y) £, *<0#fi-?ftW^ 

fiu-^W c*f**sd.y) ¥i©ON/OFFsasi/ 

Bk=[Bk.d.y).u=0,....U(k)-l] 

WX\Z. I , (k)=4 Tfi^fcU £d,y> IC^^SS? 



* k : (x,y) =l£teO, u*2TBty h^OFFtCfc 
0* O£0Bi D(x,y) = B k id,y) = B k »(x,y) = 0£ 
fc*. 3Al;:inT<fc5&*£^;i^3teK:S 

^ft^n&^aisa (d d, y > > 7 3tta^b© 

OTIP^W 0<D#atfy HFiBi (Bto(x,y))74 

t> ifiti (^fiu^w i©#at:*Mra (b 
t i <x,y» • 7 5 sTibfi o&a&u^u) 2<z>#a 

k>h¥® (B t 2 (x t y)) 7 6<tir7ybr>#sn*. 
[0 0 7 0] r<Z)Tytr>i!f*ft»ai5^ff^:B** 

[ [B. o (x,y),u=0 

[Bk.d.y).n=0,...,I,O)-l]. 

• * * 

[B*i.d,y),u=0,....I,<NO-l)] 
— >>> B=[B.x,y),v=0 J ... f V-l] 

V = Z" f c =iK (k) 

[0 0 7 1] JfcK. l^^A7^IXf7^4 0 
3tC*3^T, fi*ft#A7«»*ff5, BPS, j&(x.y) 

0 = (t-l)A0, 
[0 0 7 2] 
[»2] 



A 5 = ;r /D 



0 



t = 1 



p = (x-xu ) cos#+( y-yo ) sind 

[007 3] 
[S3] 



D 



0 



ftft©<ta«Gi (i,y)=2frmi Bi. d,y)lc*5 

H=((h(r. t),r = l D p ). t =1 D 0 ) 



icfcttSji* (p, 0) c d,y)(D£^w$SRffiJtafiE-r 

•So 

r= (p +po)/A p, 

p„ =/" (D. ? +D T 2 ) /2 
[0 0 7 4] 
[ft 4) 

Afl-/ (D« 2 + D, 2 ) /Dp 
(xo.yo) 

C<D&ft££T£Dd,y) &d=l....D. ,y=l,...D, ) 



, (v=0,...,V-l) ^LT^fT-T^dcbiCjzO, &MJ\ 

40 HM=(((Mr,t),r=l,.,D(p)),t=l,.,D <0)),v=O..,V- 
1) 

[o 075] «±c<tDi¥manfcft»aja©a*«f« 

v>?&&aj&<z>&B££*££Bii 4ic^u^<td^# 
#»j£©s*wu »aia»Kt>i»T&tfs' h^mjc 



(16) 
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*o cnS£#W£fiA7TO7 5£##JH* ; eyfc» 
CO 0 7 6] ^^li^fcWl 1 0*CKJu A 

[0 0 7 7] 7s^y~?\ 7 2TWrnsn&ft»iB« 



30 



JO 



*£f£f£U X^y7 r 4 0 7Tg^S&©ft1&6©S*« 

•«^aA7¥ffii:©|S5T, KT©ffi3feil0?ffl&fT3. 

CO 0 7 8] ^CT, ffijiftffU^ £fiA7¥OT£ 
offiB«IE#Kfc&SftW*0T* (ft 
vKWr«2^(DA7TOhth , W©ffiaa£d 
is t (v) te£CF© J; o loggsn*. 

[00 7 9] 

C»5] 



dist(v) = Z I I h (r, t) -h' (r.t) I /<D, D, ) 

r = I 



t = 



^ [0 0 8 0] 
[86] 



SA7¥ffi©»*^6ttBMiE*ff5Ct**T^S. Isl 

t max =MAX[ t IMr,t),r=l f .. D D ,t=l... D, ] 



coo8i] My vmrnzmfcxrv-fA i otii 
&©ffi#tttt&fT5#, ^mu^vom^m^ w 

trtxrfUHSMfr («*fCT&B©&flic*tTs#;») 

'*«iES»#Cie5»:6tf, Bhattaeharyya&ffi5#<ft]& 37 

nr^s**. #^>7 r ;md>^^^^viCDT% su 

[0 0 8 2] #*x^Ufe©^®it>^»&MtLfc 
##©ISai£ 

distt (v)= (dist* (1, v), . . , disti (m, v) , . . , dist 

i (M,v) } ^ 40 

dist, (m,V (d)) =2 t '.-i(W(v) dist » (m,v))/2",-,ir(v) (11) 
dist B <n\V (d))=2 t 'mi(!W dist 8 <n\v))/ " ,m?(v) (12) 

tUZ. -tUT, TsTy?* 1 2Tte, 4§il&©&&f*9 *A5y fiP^ 

^fadisti (a, V, ) fe^r/^S^^SPS^^dist [0 0 8 4] 

b (b'.V, ) ©ffl£©ra«#*.Sfl8»ttfcRS£L IS7] 

dist B (n'.Vr) ^MAXldist w (ra,V^) +e] 



e 

★ tU ^&n Q n©1^>y^&£N£U;fc<hi^ 
fl ©SB v l/^©fflSffi©miB^AfiBI^*© 

dist B (v)= {distt (1, v),,., dist t(n\v),.., dist b(N, 
v) } 

W(v)=MIN(dist E (v))-MAX(disti (v))-* 

&*:U Cttf(v)^0tt5fcft©*i7t9h 

[0 0 8 3] — jRWfcfct fcfcafil"W©£T©»* 

s«fls©«jfiw^ #mm^t>-t3-7,x^7 r 4 1 itm 

W(v)=SORT[v~W(v)] 

£j£an*ffi&«©J&fll*j##di3U (id, V, ) 



£&£dist B (d'.V, ) ©#£>h&overlap(n, Vx ) 



(17) 



4$g)¥8-6 95 3 3 
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^ 1 ) £T*. BPS, 



Lt ' (n)==OPIHIN[V.~overlap(V,)] 

No * (o)=overlap(Lr*)/N (13) 



Y = 1- Ni.* 

[0 0 8 5] Xfy^4 1 4TH &5*y£U£WS 

1 ?fc£**aHa£££u x^!yy4 2 0T©a-rn 

2 2Tfi*##A7*ift€ffK Xfy^4 2 3T£M 

ii:xt7^4 2 7"e4ss3iae»w*5iiT«issn&aa 
#a&a&. sa#aa i^Ji^a^toii-fcffi^T. x 

fy^4 0 4T#fc#a£aA7TO£©*a«£ (1 
2) StlCfcOfffflU 0 6Tja5*J3eU*U 

[0 0 8 6] &4 0>&affl 

££j&<-C€?5. £©*£0*&31©«n£H2 4 f 02 5 
lw3*U 020, 02 1 t»Jfirr-6«^KH-«F^*fl- 

tt«H«l£ffiOa^»aiL,T» H2 2fc3*Lfcj£*« 

^t^-s. ^<D«T«a^ftLfc^w4#aia«^6*a 

A7SeftiS7f7^5 0 1 T/\y&&£fr 02 40 

o, 02 i «t > oa*M€rA73easosxT-5/^»c*ir»T 
ttf^ h^>^ (x, y) (p, 0) 

II. £ (x, y) ®&&£a*W&&fBftl* UJU2*£g) 
Lfctf. 0 lTf;tl£An£&g-f3. C©<fc 

i o 7 -e\mm&m/\7¥mzmm : r- y;nc»«r 
[0 0 8 7] ^g^aa*^fc-&«ia 1 1 o 

BfUJiiEXT-v:/4 0 5TliXx*:/l 0 9TA:fr£ 



(14) 

ft, ii) m)«*«lit*l6lfc£fc±aR 

0*002 0, 02 l©X5^:/4 0 5 £^t£©*fIE£ 
ff5. Xxy74 0 6Tf§££fit^ h¥W:#U X 
7 1 -y7 r 5 0 2TI«^M#-r^<, ^5A7fM 
g£fr?« :®A7^M^^ry^5 0 1 TOW? 
tlRlttCD^tetCtS. ^Oi5l:bTXfy^l 0 9T 
A?J lfcfM«MA7¥I$7f^ 74 0 9 TX 

xf7y4i iT©4#aau^;Koa*^te^ x^ 

74 1 2 TOfifi3Fftiia»*OSM^flrt»*©fi 

saj;>3'h2:fc*a. n^y^rsft&gta 
#»au^©a*£fci*ft£ffiinu st-aa 

B»©ff4fiK«3R«>. MfcXx?:/4 14 
•CA5W5£U#^ttOtt)£ttH2 0, 02 1 IC^Lfc^ 

[0 0 8 8] ££&£&312 0 Ofc^^TttAAHat 
**U #2tTy hTO££j&-t££Tfci:0 2O, 02 1 

eyh^iBtitU Xt^^5 0 3T^©£t> S¥® 
A7£&€fTK ^£002 0, 02 1*©X 
fy^4 2 2T©4*aj£0>a#£l tl/fcA^JEttSff 

w 7^>ftfl6^n^aau^;v^^^To>^aA7? 

I^Xfy^ 2 3T£JG£U ^O^lA7¥ 
I^T5»yi 0 7T#e»nxi-^#^SA7¥Mt 
©ttiS*Xfy^4 2 4TiSaiU Xfy^2 0 6T 
&S#l££fr?©H@2 0, 02 1 ©$a0f$^ia©ffi 

[0 0 8 9] a s ©nam 

C©ig£teS2 8ICS7, 0 2 0, B2lMtJST*aS 
#K^-ft^£ttttT7n-f 7fy^l64TH 
fcttfcS^fctfaStttt, Xf-^4 0 2T*l^h 

our. »ai^H>f7^7tufc»awao7 



— 1 * U. /-JL .v. I - _u 



(18) 



fWF8-6 9 5 3 3 



33 

SffitW^sn, Mi'X-x^^l i5TttH7«|H!>x 

ttu^W) wi»^$n, xxyyi 1 7^ 

WIE«30«*©6n, TsrVfl 1 8T0 7 0#fr£H« 

2 o o^\X7,7-y^n^nT^nFf-\mnmm^x7- 

fy^2 0 6TB7*©Xxy7 r 2 05£p*#fcgMH£ 
*©£#&£L*t*tS££Xxy:/2 0 6Tit 

[0 0 9 0] «±©&gfl5£©4*2ERgfck ^ffiffil?* 

fi*^$-jRfl2A7^ft, s*#*iE«flrfflraw 

*fcti, »i*f^U = 2, ■» n) £g&E& 
#JW^-^ (#iA7l) SfPO, £*l£JHV>T, as 

Va - (D„ (n)-dist 



34 



[0 0 9 1] 017 fc^L&S*ft#I0iffcffilTO*£ 
ff"5«^t>, 0 2 0, 02 1 \Z^Vtz.£o\Z^m,\iy h 

¥B£¥BHtt©fc»iItt£Bfcfv h¥®<h<Z>S^tfr 
5t0 2 8t©||«i:|^atC, 020, 021tC^>ti 

[0092] msmmmz&^TNmoti^zivizft? 
%Mmzn5m&\$Nti7-zfi)±T$:¥-i$mz#m?z> 

MR^MEAN <N. * ) « (1 2) SW*e> 
MEAN <N- * ) =£.-i ■ N. * (n) /N 

[0 0 9 3] ?=1-MEAN (N. + ) 

MEAN (L, *) £T3o :?£D 
MEAN (L, * ) =E.., " L, • (n) /N 

[0 0 9 4] ^ttAAHatS^-r^'J^OffiSSa. 

SJHUT* (1 1) sS^StoSTWe:*. 
30 dis (n t L, • <n> ) =2 (W (n, v) d i s 
t (v) ) /ZW (n, v) 
Sllv-l^Li • (n) £-? 

T-rfUrt^* (10) ^Ct^^Uffl^* (ll)^t 
©4>FliDm (n) SfflV»T, &5£T^£n££*S&V 

40 [009 5] 
[»8] 

(n, L r * (n) ) /D. (n) 



D,(n)= (MAX [d i s t w (n, m. L r *(n))] +M I N 



[dista (n, n ' , L r 



( n ) ) ] +• « } / 2 
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2 6£#MLTlfc9rr*. &3MAX8 1K, 7P-A^ 
*'J8 2, W&^afflfflri-y h8 3, ftBBB**y 
8 4, Hftftafi^^-y F 8 5, 
<ffi&£> . 8^a=yh8 6. #»f-^Wt'J8 

7. &§*U5£a.-y h8 8, A*-7:Nlo>t^3.-;?;S: 
£(DOTJ.r 7 h 8 9jWfc8$n. at^^U 82,8 
4, 8 7, a-*yh8 3, 8 5, 8 6, 8 8#U?J87tX 

CO 0 9 6] tTt*^7i-7 h 9 l^bBC/^tt 

it71/-a^ ; e'j 8 2t»tsn*. 1#affla5a=y 

h8 3IC*5ViT, 07, 01 7, 020, 02 1 ^©X 

Ttt»ia*^^y8 4c*A6ns. c©«ifflsn&ft 

aOHftlC^LTHttittJifi^^y H8 5T, 07, 
017, ^2 0, 02 1 $<DXry72 0 3Tfr?4M 
tcJiOSTfcSft, *©S^fl^S««ttft«BfM*: 
'J 8 4 ic^A e>ft£. #88^-^8 7 7 
TliBl 6IC^b£#Ha^-:7>*0>, 7stVJ\ 1 8 

£01 7^^TtJ7.^^yi 1 8*CBfl**7bfcHl 
$\Z7h\sTz.mWT~yM\ 02 0, H2 1ffl*ffiTI4 

)bkg-m&m;\7¥-m&* 024, @2 5 0^w 

MA7¥I^ B2 8©J^T»«8bft«©fi# 
iWSttSa 3Efccnet^UTH7, 01 7©&X 
f-y^l 8, 020, 02 1, 024, 025, 02 8 

S*tt#3Ml& ^a^h8 6Ttt 

8 4*©g^iM&£, #|lr-^tU 8 7 

0 4©®^##-&*fcA7£&&g£?T^ 01 7©# 
&T«X^->^3 1 O0ffi*tt£jE»fcffiH»«fr 

?timmmm&%m\ 020, 0210^1^ 

y^4 2 1, 4 2 2, 4 2 4 KSsttfc^fifcf? h¥®© 

*ric. -*©B*f«A73e£»*, ^(cffi^s^m^ff 

K 0 2 4, 02 5CD^&-e«XT-^y4 2 1, 5 0 
3, 4 2 4£&tt$£££y h¥ffi©£/& A7g&fc 

a- y K 8 6 ®»3l»ftttfi5W3eaxy h 8 8 "C#B 
f-^M€'J 8 7©L£^fI£Jtt5E£ft, -£©«J£IS 

ii)^jia^7 h 8 9€si;Tna^ffl*an, 01^ 

8 8tt«W3.= y h8 9rt©«flg*WffiUTt>J:^. 
[0 0 9 7] ffl£tfM3B£®M7£a&££ff5« 



(19) ^¥8-6 95 3 3 

nrao. swa.-? h 8 9 ic»bTttfi-r«»ft#^ 

£©&, L€rViffltt«W3.-y h 8 9 t«»UTfi»0 
&&W£$:®m3-~y b 8 9TfTPo 
[0 0 9 8] *C#ia7 i -^ffjSfiiS»©SiB«ll«CDW& 

a»KH-«F^sfri*T»s. ;KDBB-ctt5EK«# 

aj£#afi#*M*'J9 3, ftaB#*BJ£:i-yh9 
4, ^«jfitS*.ifeea-y h9 5, <ti&&) # 

*^*U9 8. »araffi*4H3trL= y h 9 7 , #ms^ 

y h 9 8, A5ltl/itft^Zyh9 9*« 
Rttfcfru «W/^U8 4, ttB£fta£ft* 
^0 9 3, #*M^eo 9 6ti^ft-iF 

ft0 2 6 ©&ggg£)t&LT^< ©x-*£ffittT# 

[0099] ^©tt^iaaajEUfciat^SBB**^^ 
a®»aB«*«j*ffl3.=y h8 3T»mstiT, 

B X ^ U 8 4 lc» A £ ft, dftb q# m® BttS'F flM- 

7M5 T-en-^ns^fls* nr^t u 8 4 csiratt 

3ft£. fi-©ftaBBKWTfta«#tfffl£:i-y 

h94TXT^^io 5©»ajfe»afi»*****6 
ft, ^©^ajstttatt^^^^ugats^^ns. 
c©»ajfe4*afii»#€ffl^T, #a^m^^a-y 

at? h9 5 ££0X7^71 0 6©»aj^2*»3t**ft* 

ft, &tom&Z£\z&&m&t*<DX&£fr$ttz$m 

f-^^*iJ8 7l:IMSSn5. fc£LB2 0, 0 
2 lOSffi-CUXfy^ 0 l©Sip@&©£j£, 
y-?4 0 2©£ffifcfy h¥ffi©£j& Xr^^403© 

sn. dft=fo#Bg^-y;p^^u 8 7 Kttttans. 

[0 10 0] ^HASWBB, *AS«B««:&fc- 

gcA^ux, c:ne»cj**r5ftaB»*^u, lee:: 
n*fi : f-fcUT^aBa^*U8 4tc»ifH-*. ^ns 

y h8 6TXry^l 1 3©B*W€r— BfkA^aCBR 
X^^O 9 0ffi*tt£jEfiflsffiWia£. ^ry 
^4 0 6 75M4 0 8®£fi£? h^M^fiE, S^^A 

7BB«»* *aA7¥ffi©±jasffw ^ne©^n 
6t-*ft#rr£ 0 ^ap«fla^^-'vK9 7iCctox^ 

y^l 1 5 (X-5ry^4 1 0) ©^aP^im^ (ty h¥ 
BPS£^) ^^^ftT^^EU 9 6lCttttSnft. 5E(C 
»aa^to^-7 h9 8TXf7yi 1 6 (X^*> 



3? 

Xry^l 1 7 (7sJ-y~74 1 2) T?Afi#* 

[0101] 0 2 6, 0 2 7CDfant;:i$UT ! b, 
[0 10 2] 

[3SW©«*] SSi Jc*ui, 0 9 t~7K-r<fc 5 

fig©**?*? h^i!i J ?>ffi^^^Ttc^^n(c< 

Mb. -e©»a(c^-r5S*it*^wiaat:j;t»H«© 
ttHtc^tntTasw^b, ^fs^fflt^fo-frTM-r 

coio3] fg2nifiwt«tntf. a»<iDWiii«ic^ 
■r^^ajstflDjt^tBfcAo, y-i'xtcMb-t^b 

[0 10 4] »3Hig«*J:ra4»t«fcJ:n«, jg 



(20) ^¥8-6 9 5 3 3 

[si] Atm&nmvMtttm* b«siao^ 
1 2±<Ds@ig^jfc:ffi^ 1 3 tm&$mm& 1 4©^ 

0T&£. 

[0 2] At»TOtt*«D£*CM'>K^£^'r0, B 
»H 2 A^OS^-f > H«>rtofi«y^->©«^ 
"f0, CtittSHr**©-!?— ?ti«*^-rH, DIM— 

So 

[0 5] S*Xy>?@i»(C»-r'&A*X5;5?0«CD-fR 
[06] A|»^->$^t0, B75SDii06A 

tm&A^->£^-^ Ett^SA^->^r0 
[07] ^®|SW^te©mi|IJ6W©«ia^JB&^-r«E 

ns-e&s. 

[09] A75MDte^n^n0 6B7!jM0 6EK:#T-5 
2HEft^»&S'H»£*T0T<fc*. 
[010] 09A©H»£«fcbfc#g#SHiiEBflW> 
30 «^T0T*S # 

[011] ^Wifo^nxj&H*C*tt5«FajS»ftfi 

[012] A75MDiiMB«£Wi:Lfc¥S#«J&# 

[013] miHJfiWc*t«i?D^nxjfiiS«©#fl5 

^, 

[015] *S,B£(ME## C&T^UKS&Stftf) 
[016] 8i^Jfi«t:iJ»ts#Jfi-r-^H^a®*' 

«asb&ttffis^*rHT*s. 
[017] d<D«9s^©sB2^i6w©«ia^ji*^-r 
ssnB-e&s. 

[018] SB2HJfi«c:i5ltS#ISx-yjP©|a|&^-r 
0Tfc$. 

[019] 01 8C0#Bg^-^HC^mm^S^Lfe 
«Sa**T0T*S. 



(21) 
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[g}2 3] WfiitWIt*^ 

[02 5] $84*£«©#»x-*4j«fc*ttafc3^ 



40 



[026] c®%n®imtt£/m££0$tt0g&* 
[027] ^©«wo#Bax-^&KSa<D*tt«*^ 

0*T?&£. 

[02 9] A*«fc?/BK-en-€nWBi*(Ct>^T»fS 



[013 



12- 





21 




[02] 
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[09] 
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ol Kl la g 



o o o o 



D 
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[03] 



II 1] 




- S6 



- s i 




S2 



[1^1 5] 





-S3 



0 15 



[02 2) 



- S 4 




- S5 



Extent feature = 5: di/n 



0 22 



EI 



3 



(23) 



&B8¥8-6 9 5 
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fi 


(rn, an), (ru. <*i2> f -- - 






( r h, ^i2, «i2) * * - 


( r iNp(ii,«jNp(i}) 



28 *«ifaa«. 



= x + rcos («;+6> j 
= yt rsm 
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->f; 



[05] [H8] 
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B 10 



[01 3] 




(rid), *i(i) t w., (D) 


i=1, 


..,Np(i) 


(ri(2), diC2),Wi (2)) 




...NpO). 
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[01 8] 
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(1), w, 
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t (2) 
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